PIWI family emerging as a decisive factor of cell fate: An overview.
PIWI proteins and piRNAs primarily functions as a safeguard of germline cells by activating epigenetic regulations, silencing transposons and maintaining chromatin structure. Increasing evidences reveal that PIWI proteins and piRNAs have broader functions in many vital biological processes including cell proliferation, differentiation and survival. They have been recognized as a crucial factor in the cellular events due their role in controlling mRNA expression, turnover and translation. PIWIs, with or without its partner non-coding RNA (piRNA), govern the expression and activity of many transcription factors and signaling molecules by mastering their expression and/or post-translational modifications by directly interacting with them. In this review, we focus on the functional role of PIWI family of proteins and piRNA in physiological and pathological conditions. We compile the current knowledge about the impact of alterations of PIWI and/or piRNA on expression and activities of signaling mediators and transcriptional networks associated with cell differentiation, proliferation and survival.